INTRODUCTION
Glycan mimicry is a strategy utilized by pathogens to evade detection by the host innate immune 33 system 1, 2 . Campylobacter jejuni, the most commonly reported cause of gastroenteritis in the world, blastn against nt NCBI database and HGT was detected if the best blast hit for C. jejuni was > 90% 131 nucleotide identity over > 70% of the C. coli query length.
132
Statistical analysis 133 Fisher's exact test was used to assess clade and GT-42 associations. P values of ≤0.05 were considered 134 significant.
135
Data availability 136 Data are available in Supplementary Information.
137

RESULTS
138
C. coli GT42 genes 139 Of the 45 C. coli GT42 protein sequences retrieved from NCBI nr database, six were partial sequences 140 (i.e. incomplete coding sequences). Thus, they were excluded from further analysis (Supplementary 141   Table S1 ). Based on BSR, the remaining 39 sequences clustered into 7 different groups 142 ( Supplementary Table S2 and S3), with average BSR values ranging from 0.80 to 0.98 (Table 1) . 143 Group 1, 2, and 4 contain proteins showing the highest similarity to CstI, CstIII, and CstII, 144 respectively, while the other groups show limited homology to C. jejuni GT-42 enzymes ( Table 1) . 145 Group 5 comprises orthologues to the previously described CstV in LOS class IX of C. coli 76339 29 , 146 while Group 7 includes CstIV, the GT-42 within C. coli LOS locus class II 20,28 . Group 6 contains a 147 novel group of orthologous proteins (named herein CstVI) showing high similarity to the 148 pseudogenizised GT-42 described as part of LOS locus class III 20,28 . Similarly, Group 3 includes a 149 single novel protein sequence named herein CstVII.
150
Furthermore, evolutionary analysis revealed that the 7 BSR groups form monophyletic clades and are 151 divided into two clusters ( Fig. 1 ). Cluster A is comprised of cstI, cstII, cstIII, and cstVII, while cluster 152 B includes cstIV, cstV and cstVI.
153
Prevalence of GT-42 encoding genes in C. coli population of the three major C. coli phylogenetic clades based on atpA phylogeny and hierBAPS clustering 156 ( Supplementary Fig. S1 ). A total of 29 genomes were excluded from further analyses, as atpA 157 phylogenetic analysis confirmed them to be C. jejuni. Altogether, 2,432 (95%) genomes belonging to 158 Clade 1, 40 (1.6%) to Clade 2 and 81 (3.2%) to Clade 3 were mapped against all the sequences 159 classified into the 7 C. coli GT-42 groups. A total of 818 (32%) C. coli genomes were positive for at 160 least one GT-42 encoding gene ( overrepresented in cstVII and cstVI, and underrepresented in cstV (P < 0.01). Conversely, Clade 3 168 strains were underrepresented in cstVII and cstVI, and overrepresented in cstV (P < 0.01).
169
C. coli LOS classes contain GT-42 encoding genes 170
To predict the LOS locus composition of GT-42 positive strains, genomes were mapped against all 171 genes from all known LOS locus classes 28 . Results are available in Supplementary Table S4 . The Table S4 ).
To determine the exact genetic composition and synteny of the LOS loci, 261 GT-42 positive 179 genomes were assembled and manually inspected. The data set included all Clade 2 and 3 strains and 180 a selection of Clade 1 strains comprising all cstI, cstII, cstIII, and cstVII positive strains, and a subset 181 of randomly selected cstIV and cstVI positive strains ( Supplementary Table S4 ). Annotation of the 182 identified LOS locus classes is available in Supplementary Table S5 . Apart from cstI and cstVII, all 183 GT-42 genes were found within the LOS locus. Among assembled genomes, 61.3% (160) were found 184 to contain a LOS-associated GT-42 gene. Besides the three previously described LOS locus classes 185 containing GT-42 genes (i.e. classes II, III, and IX), 23 novel classes were identified (Fig. 2 ). LOS 186 class III was the most abundant accounting for 72 isolates, followed by II (39), XXIII (9), XXV (8), (1.2%), several distinct LOS locus classes were identified ( Fig. 2a ). Out of the ten LOS classes 197 containing cstII ( Fig. 2a ), only XXIII was detected in multiple Clade 1 (7) and Clade 3 (3) strains. 198 Meanwhile, cstIII was located in two different LOS locus classes in C. coli Clade 2 strains.
199
All LOS locus classes containing cstII, cstIII, or cstV were positive for neuABC genes. Contrastingly, 200 only 6.44% and 4.51% of cstIV and cstVI positive strains, respectively, contained neuABC genes 201 which were invariably located outside the LOS locus and frequently in association with cstI or cstVII.
202
Gene flow and evolution of GT-42 containing LOS locus classes in C. coli different C. coli clades were shown to share LOS-associated orthologues (Fig. 3 ). Hence, suggesting 205 gene flow of LOS genes across C. coli clades. Interestingly, most of the share orthologues between 206 clades encode proteins putatively involved in sugar biosynthesis or sugar modification (Table 3) . Table S6 ), 40 of which (77%) were positive for cstIV, 10 to cstVI 225 (19.2%), and 2 to cstVII (3.8%). Similarly to C. coli, C. jejuni cstVII was located outside the LOS 226 locus and downstream from neuABC genes.
227
Introgression between C. jejuni and C. coli affect GT-42 containing LOS classes
High similarity between C. coli and C. jejuni cstII-associated LOS locus was observed (i.e. >80% 229 gene lengths and >95% of nucleotide identity), implying recent gene flow between the two species.
230
In fact, C. coli LOS classes XVI, XVII, XVIII, XIX, XX, XXI, and XXII are a mosaic of C. jejuni 231 LOS classes A, B, S/F, and I/D. C. coli LOS class XXIV is further evidence of admixture between 232 the two species, as it includes the C. coli specific cstV and neuB orthologues, as well as the C. jejuni 233 cstII and neuB copies ( Supplementary Table S4 LOS classes with GT-42 genes. 281 We also discovered that LOS locus classes II and III 28 , the most predominant among agriculture- 
296
Therefore, it is tempting to speculate that gene loss within imported LOS classes II and III, may have 297 played a significant role in the expansion of C. coli in the agricultural niche by shaping the outer 298 membrane composition. This hypothesis is supported by two pieces of evidence: (i) the predominance 299 of LOS classes II and III in C. coli Clade 1 generalist (i.e. multihost) strains 28 and (ii) the strong 300 purifying selection resulting in limited nucleotide variability in these LOS locus classes (>99% 301 identity. The importance of LOS locus classes II and III in adaptation to the agricultural niche is 302 further evidenced by the flow of these genetic elements between C. coli and agricultural C. jejuni. 303 Although introgression between C. jejuni and C. coli has been considered to be unilateral until now 27 , 304 we identified several C. jejuni strains carrying LOS classes typically detected in C. coli Clade 1. Most 305 of the C. jejuni strains carried a LOS class II with 99% identity, while some other presented a mosaic 306 of Clade 3 LOS classes containing cstIV. As described previously 22 , a strong association between 
